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Froblem+# 1 

A thin Yad of Cross Spe on A COUto d x 
along the X - (xis Ius P qeu taxa The 
Polarization of 4L. road is aleng its fonti, 


Amd pe Jiven by E = Ox +b : Calculate f? 
Amol f, at each end . 


Show that the tatal 
bounel Charge Vanishes ip this Case. 
Solution 
^M 





Z Fig C1) 

At first enol of the rod (x =o): 

y SEO (o) O 

At the other end of the rod (x=L); 


E Spe uu. 

From boundary Conditions of the Pelavization 
Vector when région is free pace, (See 
Equation 3-42) 

s a EN 

Vis E cdd [^ 


Where i Ls A Unit Vector Normal 


to the Surface 
Separating te tino regions andl Po 


inting into region]. 


—» 

EL dx OUr ETT iS C | 

P IS Ox atxzL. 
oA Surface X 2o; 
Sp 


oia p) = m: 
X=a 

p= (OX-by = aly 
x-1 


prove “nak the Kakad ciue ar 
the rod must be Zara: 


Q.=J8 AV + J Pip ds + [R ds 


e x-a at x=} 





X-o 
at xz L 


L 
= Atal xd x —bAq* aL AA 


L 
ra 
= 3Aa|[€] rata 
= At Aan A = Ge 
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Froblem 3*2 


Consider the Fig. AS € €, 
A Sphericed dielectric 

SheW So that €-e,e, 

for a«r«b ew €- A 

for O<r<a - If acharge 

GL is placegl aX the center 

of Me She (| china - 

ET fir Arch | 


b) p fy for epe DR at rza rsh. 
Solution 


App lying Gauss law 
em i4 dV 


where the Surface ty 
with Cree. it. center 
where JB oly 


fov materials (equation 3-3%)} 


be aes IS à Sphere 


I5 Simply the charge ne lo se ol 
by the Surface which’ 1S the point Charge Qe. 
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Hen ce, 


2 ERE 


Jor 


F Sin6de, b — 
Pro g- =o 


—— 


— 
Mtr Des Q. 
Dae 

Le ae 


Which is vahel foy ANY Yea ion. 
Now, E in the dielectric 


LS tie Canation -3ob) 
— Hr. 
pM o °°. 
pe tme ey 
—> | 
And [A ounocl Wuithin the chelecteic USing 
equation (3- 23) 
— 
Po er a -a[.& MENS E ] 
Amp? UTE c? 
(A 


m 1 
= My due io m 
b) fp = Vip i ) 





m d. 28, 
E eh Sra + o +0 | 
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For boundary = `- 
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Fai boundewy rea 
Foy YER\0ON Q) (free Space.) anol region (2) (alie lectrio) 
Du. 


fre — nu BUF E 
m- p h = a E sen od Q eJ = ü- i) 


A 
Froblen 2 3 


"Tos 








aS P rob) lem S (3 -11) 
5o NT 


in Johnk 


Fig(3) 






CVESS s ection 


af- the axial 
P 


w, 


Tf wit: cop phy Gauss | CLA A) (3-37) by ho®sing 
the Surface AS a Cylinder wit), PR TT P 
and ALPE 


l LR 


Jf, Pddd2 =~ Q 
Z=0 dao 


where the total harge on Use 





inne v Ceviobuc bo 
Tor length 1 `s Jiven in the questio. tobe Q. 
2T PY E eum 
" dii d: 
= P =4, 2 TPL 


which Js E - twa dielectric gion as well AS 
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in free - space regions 


b) 





EN the dielectric region Cb Pc c) t ue 
a 
Ec ee 4 


P X MÀ 
Zen M 


Amel the Polarization D m 
>? > 


DRE 





ative nN =a. [F " regione) 
P * YO Vy LAUAN OW ($-us)- 
| CQ 


————— 
Poa oer c ( 


Ait boundary P= ; het the Cevvobw ct 
be. raima) and the tree space to be Yegicm (1) again 
Where "os — e ~ 


For the bounda 


te oe He Free PALE Ommel regionc2z) to be 
the otielec trie By pp Ly ing the bounda 
endli tions of 


the F Vectors E uation 
— Pic 
w hey, Mie fee Ap 


DE gf gion (1) 


Ey 
3-u3) 





c DE Q qum 22 Q (x | 
DELE: = | 27 Pf ( E) pus PE GE i ( £j 
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